Background. Despite increasing prevalence of palliative care (PC) services in cancer centers, most referrals to the service occur exceedingly late in the illness trajectory. Over the years, we have made several attempts to promote earlier patient access to our PC program, such as changing the name of our service from PC to supportive care (SC). This study was conducted to determine the use of PC/SC service over the past 8 years.
INTRODUCTION
Patients with advanced cancer experience a number of physical and psychosocial symptoms that adversely impact quality of life [1] [2] [3] [4] . Early referral of these patients to specialized palliative care (PC) programs contributes to timely symptom management, and is supported by randomized clinical trials [5] [6] [7] . In the U.S., the Institute of Medicine and leading oncology organizations such as the American Society of Clinical Oncology (ASCO) and the National Comprehensive Cancer Network advocate for early access to PC services wherein oncological and PC services are offered concurrently [8] [9] [10] [11] . In response, there has been a progressive increase in the establishment of nonhospice PC programs in cancer centers and general hospitals all around the U.S. [12, 13] . The prevalence of PC services in hospitals with 50 or more beds has dramatically increased in the past 12 years, with more than two-thirds reporting the presence of a PC program in 2012, as compared with less than one-quarter in 2000 [13] . However, in the overwhelming majority of situations, these referrals either do not occur or, when they do, are exceedingly late in the illness trajectory [12, [14] [15] [16] [17] [18] [19] .
Although a number of barriers to early PC referrals have been recognized [20] , the name palliative care was found to be a deterrent by our group [21] and by others [22, 23] .To promote earlier patient access to our PC program, we changed the name of our inpatient consultation team and outpatient center from PC to supportive care (SC) in November 2007. As previously reported [24] , immediately following the service name change, we observed a significant increase in the number of new patient referrals in the inpatient setting, and a significant increase in the number of patients in earlier stages of illness in the outpatient center. These findings supported our hypothesis that the term supportive care is more conducive to referral and would facilitate integration between oncology and PC teams. We conducted this study to determine the changes in the pattern of PC/SC referral over time, and to examine the use of PC/SC services at our comprehensive cancer center for the past 8 years.
PATIENTS AND METHODS
The institutional review board at The University of Texas MD Anderson Cancer Center (UTMDACC) reviewed and approved this retrospective study and waived the requirement of informed consent.
We obtained financial data corresponding to the institution's fiscal year (FY) from FY 2007 through 2014 to record all billed PC/SC patient encounters. These included consultation and follow-up visits for the inpatient and outpatient settings. We excluded visits by the psychologist, for the purpose of this study, to adhere to a maximum of one billing by the service for each patient per day. Each In this study, we report data on the absolute number of patient encounters for the inpatient and outpatient settings, and the relative (%) growthfrom one FYas compared withthe prior FY. We also compared the annual growth rate for the PC/SC program with the growth rate of the Division of Cancer Medicine (DoCM) and the whole institution (UTMDACC) for the past 5 years.
Intheinpatientsetting,weexaminedtwometricsforuse. First, we looked at the Center to Advance Palliative Care (CAPC) recommended PC consultation service metrics of the number of PC consultations per 100 admissions [25] , as a measure of PC integration at our cancer center. This PC consultation rate (%) for eachFYwascalculatedasthenumberofinpatientPCconsultations divided by the total number of admissions for the DoCM and Internal Medicine service. Second, we also used our previously reported metric of the ratio of inpatient consultations to the average number of inpatient operational beds per FY [26] .
In the outpatient setting, we examined the timing of access for new patient consultations by examining the following time intervals: (a) the interval between date of first visit to the cancer center (date of hospital registration) to first PC/SC consultation, (b) the interval between date of advanced cancer diagnosis to first PC/SC consultation, and (c) the interval between date of first PC/SC consultation and date of death or last follow-up.
Electronic medical records were reviewed to obtain information pertinent to patient demographics (age at first consultation, sex, and ethnicity), date of birth, cancer type and stage, date of first known advanced cancer status at UTMDACC, and the date of hospital registration. Advanced cancer was defined as the presence of locally recurrent or metastatic disease for solid tumors, and relapsed or refractory disease status for hematologic malignancies; data on patients with advanced cancer were extracted for years 2007, 2009, 2012, and 2013 . Patients who were unable or unwilling to receive curative-intent therapies for any reason, or were referred for phase I treatment, were considered to have advanced cancer.The date of advanced cancer status was the first date when the patient was identified as having advanced disease status by the oncologist. In cases of patients with multiple malignancies, data were collected for the cancer most likely responsible for the patient's death. The date of death was obtained from a Social Security Death Index interactive search and hospital administrative records.
Statistical Analysis
Descriptive statistics were used to summarize outpatient demographics, including medians, 95% confidence intervals (CIs), ranges, frequencies, and percentages. Comparison between time periods was conducted using the Kruskal-Wallis test for continuous variables and the chi-square test for categorical variables. The timing of outpatient PC/SC was examined with survival curves, using the Kaplan-Meier method and compared among years using the log-rank test of equality over strata and using the Cox proportional hazards regression model. Significance levels less then 0.05 were considered statistically significant.The Statistical Package for the Social Sciences version 19.0 (IBM Corp., Chicago, IL, http://www-01.ibm.com) software was used for statistical analysis. Figure 1 shows the total number of patient encounters seen by the PC/SC service during FYs 2007-2014, as well as the percentage growth for each FY as compared with the prior year. As shown, a majority of patient activity and growth occurred in the inpatient setting. Figure 2 demonstrates that the rate of growth in patient activity for the PC/SC service was higher relative to the Division of Cancer Medicine and the whole institution for the past 5 years. Figure 3 illustrates the dramatic growth in the use of PC/SC services in the inpatient setting for the past 8 years, as assessed by the percentage of PC/SC consultations to hospital admissions, a measure proposed by CAPC, as well as the ratio of inpatient consultation to the average number of operational beds [26] . As shown in Figure 3 , the inpatient consultations as a percentage of hospital admissions increased from 10% in FY 2007 to 19% in FY 2014 (p , .001), and the ratio of the number of inpatient consultations to average hospital beds also increased (2.4 to 4.9; p , .001) during this time.
RESULTS
Outpatient Clinical Activity: Follow-Up and New Consultation Visits 
Time Interval From Advanced Cancer Diagnosis to Consultation
Among patients with advanced cancer, the median interval from date of advanced cancer status to PC/SC consultation was 5.5 months in FY 2013, which was significantly shorter than in FY 2007 (7.9 months; hazard ratio [HR]: 0.8; 95% CI: 0.7-0.9) but not in FY 2009 (4.7 months; HR: 1.0; 95% CI: 0.9-1.1) ( Table 1) .
Time Interval From Hospital Registration to First PC/SC Consultation
The median interval from date of hospital registration to PC/SC consultation was significantly shorter in FY 2013 (6.7 months) as Table 2) . 
Characteristics of New Patient Referrals in the Outpatient Center

DISCUSSION
In this study, we have observed consistent growth in the number of new patient referrals to a SC/PC program for both the inpatient and outpatient settings, and that this number exceeded the growth in new patient referrals of both the medical oncology and the overall cancer center. In addition, in the outpatient center, we observed earlier referral to the service in the patient's cancer trajectory, as evidenced by an increase in the number of referrals of patients with nonadvanced cancer status, a longer median time interval from initial consultation date to death, and shorter time intervals from dates of advanced cancer diagnosis and hospital registration to consultation.
In response to the accumulating evidence demonstrating improved clinical outcomes for patients with advanced cancer [5] [6] [7] , leading national and international oncology organizations advocate for early access to PC services where oncological and PC services are offered concurrently [8] [9] [10] [11] 27] . Over the years, our team has made several efforts to increase referral to our service from various oncology services, such as providing grand-round presentations and discussing perceived challenges to such referral by oncologists [28] . In response to a survey of oncology clinicians conducted at our cancer center [21] , we changed the name of our consultation service from PC to supportive care, and, as previously reported, found a significant increase in the number of referrals overall, although earlier referral to the service was only demonstrated for the outpatient center [24] . The results of our current study, conducted 5 years after the name change, is highly encouraging, as it demonstrates continued growth in use of PC/SC services, as shown in Figures 1-4 . In the outpatient center, we also observed an increase in the referral of patients with nonadvanced cancer in FY 2009, with 19% of referrals having a nonadvanced cancer status as compared with 12% in FY 2007, although this increase appeared to have plateaued in subsequent years (19% and 21% for FYs 2012 and 2013, respectively).The increased growth in PC/SC services use overall and at earlier times in the illness trajectory at UTMDACC is highly encouraging; however, this represents only one measure of such integration. Integration is a complex and heterogeneous concept [29] . Findings from a recent Delphi Survey conducted by our team resulted in the proposal of 13 major and 30 minor indicators of integration among clinical structures, processes and outcomes, education, and research [30] . Although presence of both inpatient and outpatient PC services is a major indicator of integration, a majority of PC services offered across U.S. cancer centers and hospitals are inpatient consultation services, and these lack outpatient clinics [12, 13] . These inpatient programs are much easier to set up than outpatient clinics, and although they provide much-needed symptomatic relief to hospitalized ill patients [31] , referral to these inpatient programs has consistently occurred exceedingly late in the illness trajectory [12, [14] [15] [16] [17] [18] [19] . This is not surprising, as admissions to acute care facilities are mainly due to complications of disease or its treatment, such as infections, ©AlphaMed Press 2016
The Oncologist ® thrombosis, and/or uncontrolled symptoms that are more common in advanced stages of illness. In the inpatient setting, we found an approximate doubling of the percentage (from 10% to 19%) of inpatient PC/SC consultations to number of hospital oncology service admissions as well as in the ratio (from 2.4 to 4.9) of the number of inpatient consultations to number of oncology service hospital beds.
As reported in the current study and in our prior study [24] , the outpatient clinic allows for earlier access to the PC service, which has been described as one of the major indicators for integration [30] . While not assessed in the current study, our group has previously observed that earlier and outpatient referrals are much more likely to be associated with favorable end-of-life care quality indicators such as chemotherapy in the last 14 days of life, emergency room visits, and hospital and intensive care unit admissions in the last 30 days of life, defined by the ASCO Quality Oncology Practice Initiative [32] and the National Quality Forum [33] , as compared with late and inpatient referrals [34] . In addition, among the three randomized controlled trials (RCTs) that demonstrated improved cancer patient-related outcomes of PC [5] [6] [7] , two were conducted in the outpatient setting and at earlier times in the illness [5, 7] . Collectively, these data suggest that the outpatient PC programs are crucial in achieving the objectives of providing earlier access to PC services and improving relevant clinical outcomes for these patients.
Our present study demonstrates that the adoption of PC by different oncology services was not uniform, as there were significant variations in referral patterns between services (Table 3) . A majority of the significant growth in referrals observed in FY 2013 occurred because of increased referrals from the thoracic and breast oncology services, whereas some services such as GU, hematological, and other cancer types had significant declines in referral. Although there was an increase in the number of patient referred from GI and GYN services in FY 2013 as compared with prior years, this did not achieve significance.
Furthermore, the increased referral of patients with nonadvanced cancer observed in FY 2009 and that persisted in FY 2013 was mainly due to the significant increase in patients with head and neck cancer. In FY 2013, 35% of all patients with nonadvanced cancer were from the head and neck oncology service, followed by GI and thoracic services (17% each). Among patients referred from head and neck oncology services, those with nonadvanced cancer accounted for 44% of referrals, which was significantly higher than 24% in FY 2007; in FY 2013, a majority (56%) of referrals had a nonadvanced cancer diagnosis. The increased referral of patients with nonadvanced cancer initially observed in 2009 may partly be explained by the change in the service name that occurred in FY 2008. It is well recognized that patients with head and neck cancer in early stages of illness have several sources of physical and emotional distress secondary to pain, limitations in basic functions, need for nutritional support, and visible deformities. Furthermore, treatments such as radiation therapy that are standard of care in many early stages of illness cause transient, expected side effects of painful mucositis in these patients, who can benefit from the PC/SC team. In contrast to head and neck cancers, the increase in referral of outpatients with thoracic and breast cancers seen in FYs 2009 or 2013 was not associated with a corresponding increase in the percentage of patients with nonadvanced cancer.
Overall, the time interval from first outpatient consultation to death/last follow-up increased over time, Table 2 ), suggesting that patients with advanced cancer were being referred at an earlier time in their illness. However, our data also reveal that the timing of access to the service was reaching a plateau, as evident by no further increases in the percentage of referrals of patients with nonadvanced cancer since FY 2009 and the time interval from consultation to death for 2013, as compared with 2011 and 2012 ( Table 2) . Despite this, these data are highly encouraging, as they are an indication of dramatically earlier access as compared with our prior survey of national cancer centers [12] , which found that the survival from PC referral ranged from 41 to 90 days, and as compared with hospice programs in which the median survival from hospice enrollment to death was less than 3 weeks [35] .
Our data have implications for other cancer centers looking to enhance the PC services use. One challenging aspect of seeing increased numbers of patients and at earlier times in the illness trajectory are the limitations in space and resources. Particularly in the outpatient center, increased growth will have an impact on existing clinic resources such as space, staffing, and clinic templates. Increased numbers of new patient referrals would impact the ability to accommodate adequate follow-up visits for previously established patients. Findings from our group suggest that patients who are seen as outpatient consultations require early follow-up visits because multiple symptoms remain uncontrolled after the first SC/PC encounter [36, 37] . Thus, a business model that allows for space and staff expansion will be necessary to accommodate the increase in patient referrals without compromising patient care and adequate number of follow-up visits for previously established patients. We have previously shown that to keep up with increased growth in referral and workload, there needs to be appropriate and timely recruitment of PC clinicians [26] . In FY 2012, we added a second outpatient clinic and increased outpatient palliative clinic physicians from 2 to 3, and again, based on the continued growth, expanded the clinic to 3 locations within the cancer center and increased clinic physicians to 4 per day in FY 2014. Recent data highlight a high burnout rate among PC clinicians (62%) when the workload is high [38] . Our data are useful in characterizing the potential time of referral within the patients' cancer trajectory. Cancer centers may need to make decisions regarding thresholds of patient referral depending on available resources.
The current study has several limitations. First, data collection was done retrospectively. An alternative design of a prospective trial was not feasible logistically or financially. Second, our results are based on patients seen at our tertiary care cancer center who may differ from a community practice setting in regard to receiving more cancer treatments or in their participation in clinical trials for advanced disease, thereby limiting [39] , no difference in patient-reported outcomes was found when patients were referred early (within 2 months of advanced cancer diagnosis) or late (more than 3 months after diagnosis). Findings from our team have shown that outpatients who are referred to PC teams and who fail to show for their follow-up visits are more likely to have a lower symptom burden at baseline than those patients who return for their scheduled follow-up visit [36] . These findings suggest that some patients in earlier stages of illness with low burden of symptoms may find outpatient palliative care to be less useful. More research on the optimal timing of referral of cancer patients is needed.
CONCLUSION
Our findings indicate that the growth of a supportive/palliative care program at the UTMDACC has been larger than the growth of the medical oncology program and the institution as a whole. Our findings also suggest that earlier access has accompanied increased access, as demonstrated by the increasing time from supportive and palliative care referrals to death and the increasing percentage of patients with early cancer seen in the outpatient setting.
